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PELVIC FLOOR IMPLANT SYSTEM
BACKGROUND
[0001]Urinary incontinence is a significant health concern worldwide. Millions of people
worldwide suffer from this problem. There are many different forms of incontinence. One of
the most common is known as stress urinary incontinence (hereafter SUI).
[0002] A pubovaginal sling procedure is a surgical method involving the placement of a
sling to stabilize or support the bladder neck or urethra. There are a variety of different sling
procedures. Descriptions of different sling procedures are disclosed in U.S. Pat. Nos.
5,112,344; 5,611,515; 5,842,478; 5,860,425; 5,899,909; 6,039,686; 6,042,534 and 6,110,101.
[0003] Slings for treating incontinence may be constructed from synthetic materials such as
polypropylene, polytetrafluoroethylene, polyester and silicone. Slings constructed from non
synthetic materials include allografts, homografts, heterografts, autologous tissues, cadaveric
fascia and fascia lata. The strength and other properties of certain non-synthetic sling
materials have been reported in the literature. See, Chaikin et al., Weakened Cadaveric
FascialSling: An Unexpected Cause ofFailure,Journal of Urology, Vol. 160, 2151 (Dec.
1998); Choe et al., Autologous, Cadaveric,and Synthetic Materials Used in Sling Surgeyy:
ComparativeBioinechanicalAnalysis; Urology 58 (3), Pps. 482-86; 2001; and Lemer et al.,
Tissue Strength Analysis of Autologous and CadavericAllografts of the PubovaginalSling,

Neurology and Urodynamics 18:497-503 (1999). While some non-synthetic sling materials
are generally preferred by surgeons and patients, the quality of some non-synthetic materials
(e.g. cadaveric sling material) varies greatly.
[0004] The supply of non-synthetic materials for slings varies greatly. Certain sizes of non
synthetic materials can be especially difficult to secure in a timely fashion. For example,
autologous material may be difficult or impossible to harvest from some patients due to a
variety of factors, including the health of the patient and the size of the tissue needed for a
sling.
[0005] Some surgeons prefer synthetic materials, as they are readily available. The influence
of various sling materials on tissue has been investigated. See Ulmsten et al., Intravaginal
-1-
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Slingplasty (IVS): An Ambulatory SurgicalProcedureFor Treatment ofFemale Urinary
Incontinence, Scand. J. Urol. Nephrol 29: 75-82 (1995); Falconer et al., Influence ofDifferent
Sling Materialson Connective Tissue Metabolism in Stress UrinaryIncontinent Women, Int.

Urogynecol. J. (2001) (Suppl. 2): S19-S23; and Bent et al., Tissue Reaction to Expanded
PolytetrafluoroethyleneSuburethralSlingfor UrinaryIncontinence: Clinicaland

HistologicalStudy, Am. J. Obstet. Gynecol., Vol 169, No. 5 Pps. 1198-1204 (1993).
[0006] Other relative advantages and disadvantages exist between non-synthetic and
synthetic sling materials.
[0007] Some surgical procedures for incontinence utilize autologous tissue to provide a sling.
See Aldridge, Transplantationof FasciaforRelief of Urinary Stress Incontinence,Am. J. of

Obstetrics and Gynecology, v. 44, pages 398-411 (1948). There are significant recovery and
morbidity issues associated with harvesting the sling material from the patient. See Sloane et
al., Stress Incontinence of Urine:A Retrospective Study of the ComplicationsandLate
Results of Simple Suprapubic SuburethralFascialSlings, J. of Urology, vol. 110, Pps. 533

536 (1973).
[0008] Some pubovaginal sling procedures extend a sling from the rectus fascia in the
abdominal region, to a position below the urethra, and back again to the rectus fascia. Some
slings are anchored in the abdominal fascia by virtue of suturing the sling material to the
patient's abdominal tissue (e.g. rectus fascia). See Blaivas, Commentary: PubovaginalSling
Procedure,Current Operative Urology, Edited by E.D. Whitehead, Philadelphia: J.B.
Lippincott Co. Pp. 93-100 (1990) (biologic sling); and Moir, The Gauze-Hammock
Operation,The Journal of Obstetrics and Gynaecology of the British Commonwealth, Vol.
75, No. 1, Pps. 1-9 (1968) (synthetic implant). Although serious complications associated
with sling procedures are infrequent, they do occur. Complications include urethral
obstruction, prolonged urinary retention, bladder perforations, damage to surrounding tissue,
and sling erosion.
[0009] The Tension-free Vaginal Tape (TVT) procedure (available from Ethicon, of N.J.)
utilizes a ProleneTM nonabsorbable, polypropylene mesh. The TVT mesh extends from the
rectus fascia in the abdominal region, to a position below the urethra, and back again to the
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rectus fascia. No suture is recommended to tie the end of the mesh to the rectus fascia.
Problems with the TVT procedure are documented in the literature and patents. See PCT
publication nos. PCT WO 00/74613 and PCT WO 00/74594, U.S. Pat. Nos. 6,273,852;
6,406,423; and 6,478,727, and published U.S. Pat. Application Nos. 2002-0091373-Al,
2002-0107430-Al, 2002-0099258-Al and US-2002-0099259-Al. See also, Walters, Mark
D., PercutaneousSuburethralSlings: State of the Art, presented at the conference of the

American Urogynecologic Society, Chicago (October 2001) and PCT International
Publication No. WO 02/26108.
[0010] Additional sling procedures are disclosed in Published U.S. Pat. Appl. No. US
2001/0018549A1, and PCT Publication Nos. WO 02/39890 and WO 02/069781.
[0011] PCT Published Application No. WO 00/74633 discloses a tape for treating SUL The
tape is a combination of synthetic materials and a natural material centered between the
synthetic materials. The natural material may be placed over or incorporated within a
generally central portion of the synthetic material. The natural material may be connected to
the synthetic material by sewing, a bio-compatible glue or cell culturing techniques.
[0012] Published U.S. Pat. Appl. No. 2002/0099260 discloses an implantable device or tape
for use in correcting urinary incontinence. The tape includes sprayed polypropylene fibers
that result in a strong implantable device. The tape also has a silicone-coated portion and
tapered free ends.
[0013] U.S. Pat. No. 6,306,079 discloses a mesh pubovaginal sling comprising two pieces.
One piece comprises a polypropylene mesh and a second mesh portion comprises an
absorbable material such as poly-dioxanone. One piece may be inserted at the endopelvic
fascia and the other in the suprapubic region. The two pieces are then connected via suture to
support prolapsed organs so as to relieve urinary stress incontinence.
[0014] U.S. Pat. No. 6,355,065 discloses an implantable support that may be used in
suburethral stabilization procedures for reducing stress incontinence. Ends of the support are
folded to reinforce suture holes and to inhibit fraying or rupturing. Threading mechanisms
may be provided to facilitate threading of sutures through suture holes. A removable,
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elongated clip may be placed on an intermediate portion of the implant to inhibit folding
of the implant about its longitudinal axis. This document speculates that longitudinal
folding of the implant could cause dead space in which bacteria could collect.
[0015] U.S. Pat. No. 6,042,534 discloses a stabilization sling for use in minimally
invasive pelvic surgery. The sling may include reinforced suture receiving sites. Ends of
the sling may be folded over to reinforce the sling.
[0016] PCT International Publication No. WO 02/28312 discloses a sub-urethral
supporting assembly for treating female SUL. A junction part is disclosed for connecting
two ends of a support tape.
[0017] Published U.S. Pat. Application No. 2002/0028980 discloses a Y-shaped
implantable article for use in a sacral colpopexy procedure. Published U. S. Pat.
Application No. 2002/0082619 discloses a reinforcing fastener guide for enhancing the
functional longevity of an implant such as a sling.
OBJECT OF THE INVENTION
[0018] It is an object of the present invention to substantially overcome or at least
ameliorate at least one of the above disadvantages.
SUMMARY OF THE INVENTION
[0019] In a first aspect, the present invention provides a surgical kit for use in assembling
an implant for treating incontinence, the kit comprising:
an elongate biocompatible synthetic material suitable for forming a first portion
of the implant, the first portion having a distal end and an integration end, and
an implant assembly tool for substantially direct association with the synthetic

5

material for holding the synthetic material while a different biocompatible implant
material is attached to the integration end,
wherein the integration end of the synthetic material comprises a Y-shaped
structure having a pair of leg portions and a seam, and
the implant assembly tool comprises first and second implant association jaws,

10

each jaw associated with a leg portion, the jaws being movable between an open position
with the leg portions spaced apart to receive a different implant material therebetween,
and a closed position with the leg portions spaced closer together than in the open
position.

4a
[0019a] In a second aspect, the present invention provides a surgical kit for use in
assembling an implant for treating incontinence, the kit comprising:
an elongate biocompatible synthetic material suitable for forming a first portion
of the implant, the first portion having a distal end and an integration end, and
5

an implant assembly tool for substantially direct association with the synthetic
material for holding the synthetic material while a different biocompatible implant
material is attached to the integration end, wherein the implant assembly tool comprises a
pair of jaws and a structured surface, and the implant assembly tool is connected to the
synthetic material by interaction between the structured surface and the synthetic

10

material, wherein the structured surface comprises hooks for a hook and loop type
association between the implant assembly tool and the synthetic material.
[00201 The different materials may comprise synthetic and non-synthetic (e. g. porcine
tissue) materials, absorbable and non-absorbable materials, a biomaterial and synthetic
material, a tissue engineered biomaterial and a non-tissue engineered biomaterial,
combinations thereof, etc.

5
[00211 In a preferred embodiment, the integration end of the synthetic material comprises
a Y-shaped structure with a pair of leg portions and a seam. The implant assembly tool
comprises first and second implant association jaws. Each jaw is preferably associated
with a leg portion. The jaws are movable between an open position with the leg portions
spaced apart to receive a different implant material therebetween, and a closed position
with the leg portions spaced closer together than in the open position.

100221 Also disclosed is an alternate assembly of components for use in constructing a
composite sling for treating a patient's incontinence. The assembly comprises a first
segment comprising a synthetic material having a distal end and an attachment end; a
second segment comprising a synthetic material having a distal end and an attachment
end; and an integrator for associating a biomaterial with the attachment ends of the first
and second segments so that the biomaterial may be placed underneath the patient's
urethra. In this aspect, the first and second segments are specially sized and shaped. For
example, they may be sized and shaped to extend from a position substantially adjacent
the patient's urethra to a position substantially adjacent the patient's rectus fascia so that
the first and second segments and the biomaterial can provide a U-shaped sling extending
from the patient's rectus fascia in the abdominal region, to a position below the patient's
urethra, and back to the rectus fascia on an opposite side of the patient's urethra.
Alternatively, they may be sized and shaped extend from a position substantially adjacent
the patient's urethra to a position substantially adjacent the patient's obturator foramen so
that the first and second segments and the biomaterial can provide a sling extending from
a position substantially adjacent the patient's obturator foramen in the pelvic region, to a
position below the patient's urethra, and to the patient's obturator foramen on an opposite
side of the patient's urethra.
[0023] A wide variety of structures may serve as an integrator. In one embodiment, the
integrator comprises Y-shaped portions at the attachment ends of the first and second
segments. In this embodiment, the surgeon may join the biomaterial to the first and
second segments by suturing them together. In another embodiment, the integrator
comprises strengtheners. The strengtheners may comprise silicone integrated into the first
and second segments. In another embodiment, the
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strengtheners may comprise suture anchors for the biomaterial. In another embodiment,
the integrator may comprise a mechanical fastener such as a staple.
[00241 In a preferred embodiment, the first and second segments include a tensioning
filament for adjusting placement of the sling within the patient. The tensioning filament is
preferably attached to the synthetic material at a location substantially adjacent, yet
spaced from legs of the Y-shaped portions. Also preferably, each of the first and second
segments further include a removable loosening loop operatively associated with a
tensioning filament. The removable loosening loop is adapted to be cut and removed
once the implant is properly tensioned. The assembly may optionally include a convenient
tab associated with the loosening loop. The loosening loop preferably includes a pair of
knots so that when the loosening loop is cut, it may be removed from the synthetic
segment (the sling) without a knot passing through the segment. Preferably, the loosening
loop is looped around a seam of the Y-shaped portion to resist damage to a biomaterial of
the sling and the attachment between the biomaterial and the synthetic material during
adjustment of the placement of the sling within the patient.
[00251 Also disclosed is an alternate implant assembly tool, particularly suitable for
assembling a composite implant from a first biocompatible material and second
biocompatible material that is different from the first material. The implant is preferably a
sling for treating incontinence. The assembly tool comprises holders for retaining the first
and second biocompatible materials in a substantially flat condition while the first and
second biocompatible materials are attached, and a passageway for passage of a joiner for
attaching the first material to the second material. The joiner may comprise a
needle/suture combination chosen by the surgeon or it may comprise another joining
element such as a staple, grommet, screw, mechanical fastener, biocompatible adhesive,
pledget, or anchor.
100261 The holders preferably comprise a pair of jaws. The first biocompatible material
preferably comprises a Y-shaped structure described above. In this embodiment, each jaw
is associated with a leg portion of the Y-shaped structure. The jaws are movable between
an open position with the leg portions spaced apart to receive the second biocompatible
material
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therebetween, and a closed position with the leg portions spaced closer together than in the
open position. A seam of the Y-shaped portion preferably has an axis (e.g. one that is
perpendicular to the longitudinal axis of the sling), and the jaws are mounted to pivot about
an axis that is substantially parallel or colinear with the axis of the seam so that ends of the
leg portions remain substantially parallel during movement between the open and closed
positions.
[0027] The passageway of the assembly tool preferably comprises an open ended channel
formed by tines. The channel is sized and shaped to afford passage of a suture and needle
combination. Alternatively, the passageway may comprise a hole or other void.
[0028] In a preferred embodiment, the implant assembly tool is associated with the
synthetic material by a suture that connects a tine to a leg portion. Alternatively, the implant
assembly tool may be associated with the synthetic material by interaction between the
structured surface and the synthetic material. For example, the structured surface may
comprise hooks for a hook and loop type association between the implant assembly tool and
the synthetic material.
[0029] In a preferred embodiment, a tine of each jaw includes a cutting slot adapted to
receive a blade to guide the blade as it cuts the suture that associates the tine with a leg
portion to separate the implant assembly tool from the synthetic material once the synthetic
material is attached to the different implant material. Preferably, the suture that associates the
tine with a leg portion includes a pair of knots so that when the suture is cut to release
implant assembly tool from the leg portion, the suture remains with the implant assembly
tool. Also in the preferred embodiment, the jaws include indicia for indicating preferred
location of suture passage for attaching the synthetic material to the different implant
material.
[0030] The jaws of the implant assembly tool preferably include manually engageable
portions for grasping the sling assembly tool while the suture and needle combination is
passed through the channel. This can contribute to the aseptic nature of the composite sling
assembly. The tool also preferably includes biasing means (e.g. a coil spring) for biasing the
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jaws toward the closed position, and opening flanges for pressing on to move the jaws
from the closed toward the open position against the bias of the spring.
10031] Also disclosed are surgical methods. In one embodiment, the surgical method
comprises the steps of (1) providing a synthetic material suitable for use in forming a first
portion of an implant, the first portion having a distal end and an attachment end, and a
implant assembly tool for association with the synthetic material, (2) holding the synthetic
material with the implant assembly tool, and (3) attaching a different implant material to
the attachment end of the synthetic material.

100321 In another embodiment, the method comprises the steps of (1) providing a first
segment comprising a synthetic material having a distal end and an attachment end; a
second segment comprising a synthetic material having a distal end and an attachment
end; (2) integrating a biomaterial with the attachment ends of the first and second
segments so that the biomaterial may be placed underneath the patient's urethra, and (3)
then implanting the first and second segments and the integrated biomaterial so that they
provide a U-shaped sling extending from the patient's rectus fascia in the abdominal
region, to a position below the patient's urethra, and back to the rectus fascia on an
opposite side of the patient's urethra. Alternatively, step 3 may comprise a transobturator
type surgical procedure comprising the step of : then implanting the first and second
segments and the integrated biomaterial so that they provide a sling extending from a
position substantially adjacent the patient's obturator foramen in the pelvic region, to a
position below the patient's urethra, and to the patient's obturator foramen on an opposite
side of the patient's urethra. In yet another alternative, step 3 can involve implanting the
sling in the retropubic space without abdominal incisions (e. g. with the use of a bone
anchor or alternatively, with a hemi-sling).
BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

Preferred embodiments of the present invention will now be described, by

way of examples only, with reference to the accompanying drawings wherein:
[0034] Figure 1 is a perspective view of one embodiment of the present invention;
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[0035] Figure 2 is a reversed, bottom view of the embodiment of Figure 1, showing an
implant assembly tool in an open position;
[0036] Figure 3 is a bottom view of the embodiment of Figure 2;
[0037] Figure 4 is a top view of a segment of implantable material according to another
aspect of the present invention;
[0038] Figure 5 is a side view of Fig. 4;
[0039] Figure 6 is a side view of an implant assembly tool according to another aspect of the
present invention;
[0040] Figure 7 is a top view of the implant assembly tool of Figure 6;
[0041]Figure 8 is an end view of the implant assembly tool of Figure 6;
[0042] Figure 9 is a bottom view of a component of the implant assembly tool of Figure 6;
[0043] Figure 10 is a sectional view taken approximately along lines 10-10 of Figure 9;
[0044] Figure 11 is a perspective view of the component of Figure 9;
[0045] Figure 12 is a side view of a portion of an implantable material within a portion of an
implant assembly tool showing jaws of the implant assembly tool in an open position;
[0046] Figure 13 is a plan view of a tab and portions of a loosening loop, showing knots
being tied in the loosening loop on both sides of the tab;
[0047] Figure 14 is an exploded perspective view of a sterile kit according to an aspect of the
present invention;
[0048] Figure 15 is a schematic view of an implant assembly tool and synthetic implant
material in an open position;
[0049] Figure 16 is a schematic view of the implant assembly tool and implant of Figure 15
and a biological material inserted between portions of the synthetic implant material;
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[0050] Figure 17 is a schematic view of the components of Figure 16 after the implant
assembly tool is released and allowed to move from the open toward its closed position;
[0051] Figure 18 is a schematic view showing a suture being threaded through the synthetic
and biological materials by passing a needle through a channel in the implant assembly tool
with the needle being grasped by a surgical clamp;
[0052] Figure 19 is a schematic view showing a suture being threaded through the synthetic
and biological materials by passing a needle through a channel in the implant assembly tool
similar to Figure 18 but just prior to the needle being grasped by a surgical clamp;
[0053] Figure 20 is a schematic view showing a suture after it is passed through the implant
and just prior to being tied;
[0054] Figure 20A shows the suture of Figure 20 just after it is tied;
[0055] Figure 21 is a schematic view of a blade being drawing along a slot in the implant
assembly tool to cut a suture that holds the implant assembly tool to the synthetic implant
material;
[0056] Figure 22 is a schematic view showing a biomaterial sutured to a synthetic material
after the implant assembly tool has been removed; and
[0057] Figure 23 shows a loosening loop being pulled to loosen the tension of an implanted
sling.
[0058] Detailed Description
[0059] The following description is meant to be illustrative only and not limiting. Other
embodiments of this invention will be apparent to those of ordinary skill in the art in view of
this description.
[0060] The present invention is directed to surgical instruments, assemblies and implantable
articles for treating pelvic floor disorders such as incontinence or stress urinary incontinence
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(SUI) in both men and women. The present invention is also directed to improved surgical
procedures that utilize the surgical articles.
[0061] Figures 1 through 14 show components of an assembly 100 for constructing a
composite implant (e.g. a sling) for treating incontinence, particularly SU. The composite
implant comprises a first material and a second material that is different from the first
material. In a preferred embodiment, the first material comprises a synthetic material (e.g.
42) and the second material comprises a biomaterial (e.g. 50 in Fig. 22) or non-synthetic
material. In another embodiment, one material comprises an absorbable material and the
other material comprises a non-absorbable or permanent material. In another embodiment,
the one portion may be resorbable or absorbable, another portion may be non-absorbable and
another portion may be constructed of a different material. A naturally occurring biomaterial
may be used or a tissue engineered material may be used. As used in this application, when it
is said that one implant material is different than another implant material, it is meant that the
materials substantially differ in a feature that can potentially affect a surgical procedure for
treating a urological disorder, including the results. Features that can be different according
to the present invention include, but are not limited to the ability of the sling to avoid
infections or tissue (urethral) erosion (actual or perceived), the shelf life of the material, the
type of material, the shape of the material, the presence of a sling tensioning member (e.g. as
disclosed in published PCT Appl. No. WO/02/28315-A2), the present of a sling adjustment
feature as described in published U.S. Pat. Appl. No. 2003/0065402-Al, sling material
treatment, the porosity of the sling material, the shape of the sling material, the sling length,
the strength of the material, the elastic property of the material, the potential for tissue
ingrowth, the biocompatibility of the material, and the presence or absence of a sheath.
[0062] Suitable non-synthetic materials include allografts, homografts, heterografts,
autologous tissues, cadaveric fascia, autodermal grafts, dermal collagen grafts, autofascial
heterografts, whole skin grafts, porcine dermal collagen, lyophilized aortic homografts,
preserved dural homografts, bovine pericardium and fascia lata. Suitable synthetic materials
for a sling include polymerics, metals (e.g. silver filigree, tantalum gauze mesh, and stainless
steel mesh) and plastics and any combination of such materials.
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[0063] Commercial examples of non-absorbable materials include MarlexTM
(polypropylene) available from Bard of Covington, RI, ProleneTM (polypropylene) and
Mersilene (polyethylene terphthalate) Hernia Mesh available from Ethicon, of New Jersey,
Gore-TexTM (expanded polytetrafluoroethylene) available from W. L. Gore and associates,
Phoenix, Az., and the polypropylene sling available in the SPARCTM sling system, available
from American Medical Systems, Inc. of Minnetonka, Minnesota. Commercial examples of
absorbable materials include DexonTM (polyglycolic acid) available from Davis and Geck of
Danbury, CT, and VicryTM available from Ethicon. Other examples of suitable materials
include those disclosed in published U.S. Pat. Application No. 2002/0072694. More specific
examples of synthetic sling materials include, but are not limited to polypropylene, cellulose,
polyvinyl, silicone, polytetrafluoroethylene, polygalactin, Silastic, carbon-fiber, polyethylene,
nylon, polyester (e.g. Dacron) PLLA and PGA.
[0064] The synthetic portions may be knitted, woven, sprayed or punched from a blank.
Some slings may be sufficiently robust to be inserted without a protective sleeve. In other
embodiments, some synthetic slings may have an associated sheath or sleeve 44 (described in
greater detail below).
[0065] In one embodiment a synthetic portion may comprise a mesh material. The mesh
material comprises one or more woven, knitted or inter-linked filaments or fibers that form
multiple fiber junctions throughout the mesh. The fiber junctions may be formed via
weaving, knitting, braiding, bonding, ultrasonic welding or other junction forming
techniques, including combinations thereof. In addition, the size of the resultant openings or
pores of the mesh may be sufficient to allow tissue in-growth and fixation within surrounding
tissue. As an example, not intended to be limiting, the holes may comprise polygonal shaped
holes with diagonals of 0.132 inches and 0.076 inches.
[0066] The quantity and type of fiber junctions, fiber weave, pattern, and material type
influence various sling properties or characteristics. As another example, not intended to be
limiting, the mesh may be woven polypropylene monofilament, knitted with a warp tricot.
The stitch count may be 27.5 courses/inch (+ or -2 courses ) and 13 wales/inch (+ or - 2
wales). The thickness of this example is 0.024 inches. This embodiment of sling is
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preferably associated with a sleeve 44. Non-mesh sling configurations are also included
within the scope of the invention.
[0067] The mesh 42 is preferably elastic, as opposed to the substantially inelastic mesh
available in Europe as Uratape@ from Porges, and the tape described in Published U.S. Pat.
Appl. No. 2002/0099260. A test for defining whether a synthetic material is elastic is
disclosed in U.S. Patent Application No. 10/306,179 filed November 27, 2002.
[0068] Referring to Fig.'s 1 through 3, a sheath 44 is preferred when the sling 42 is elastic.
After the sling is implanted, the sheath 44 is removed and discarded. Preferably, the sheath 44
is constructed of a material that affords visual examination of the implantable sling material
42 and that affords convenient passage through tissue of the patient.
[0069] In a preferred embodiment, the sheath 44 is made of polyethylene. Other materials
including, without limitation, polypropylene, nylon, polyester or Teflon may also be used to
construct the sheath 44. The sheath 44 should also conveniently separate from the sling
material 42 after the sling 42 is implanted without materially changing the position of the
sling 42.
[0070] As shown in Fig.'s 1-3, a portion of the sling material 42 (e.g. including leg portions
43 and 45, described in greater detail below) projects from an end of the sheath 44. The
length of this projection may comprise, for example, about an inch. Alternatively, the sheath
44 may comprise an extendable member that can be movable from i) a retracted position with
a portion of the sling material projecting from an end of the sheath 44 to afford joining of the
leg portions 43 and 44 to a biomaterial 50 (Fig. 22), to ii) an extended position with
additional or all of the material of component 42 covered thereby. It is believed that
extending the sheath over additional parts of the material of component 42 (e.g. seam 35)
may afford a smoother transition at this position. An extendable sheath may be accomplished
in a variety of fashions including Z-folding the sheath, constructing the sheath of a
stretchable or expandable material, and the like.
[0071] The mid-portion of the assembled sling (the portion designed to reside underneath
the urethra, preferably the mid urethra) is preferably substantially free of any silicone
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coatings. Alternative placements for the mid-portion are also contemplated herein, such as at
the bladder neck or elsewhere. A variety of factors can influence the surgeon's decision,
such as the presence or absence of scarring, the condition of the urethral tissue and other
factors.
[0072] In another embodiment the sling material components may have one or more
substances associated therewith through a process such as coating or they may be
incorporated into the raw material of the sling. Examples of appropriate substances include,
without limitation, drugs, hormones, antibiotics, antimicrobial substances, dyes, silicone
elastomers, polyurethanes, radiopaque filaments or substances, anti-bacterial substances,
chemicals or agents, including any combinations thereof. The substances may be used to
enhance treatment effects, reduce potential sling rejection by the body, reduce the chances of
tissue erosion, enhance visualization, indicate proper sling orientation, resist infection or
other effects.
in
[0073] While the assembled slings are preferably substantially polygonal for treating SUI
females, other shapes are also contemplated. Depending on the treatment addressed (e.g. to
provide hammock support for the bladder or bladder neck, or to address a rectocele,
enterocele or prolapse) the slings may be any of a wide variety of shapes. Components 42 are
preferably rectangular.
[0074] Suitable synthetic, non-synthetic, absorbable and non-absorbable biocompatible
implant materials are disclosed in the conference proceedings of Julian, TM, Vaginal
Reconstruction Using Graft Materials, 12t International Pelvic Reconstructive and Vaginal

Surgery Conference, St. Louis, Mo., Sept. 25-28, 2002. A non-synthetic material may be
constructed according to the teachings of U.S. Provisional Patent Appl. No. 60/405,139, filed
August 22, 2002. Other suitable materials for forming portions of the composite sling are
described in published U.S. Pat. No. 2002-0138025-Al, published September 26, 2002.
[0075] Figures 4 and 5 show a first material or segment 42 (preferably a synthetic mesh)
suitable for forming a first portion of the implant. Assembly 100 (Fig. 14) includes sub
assembly 10. Subassembly 10 includes a first segment comprising first material 42 (e.g. a
synthetic material) with a distal end 11 and an attachment or integration end 15. The
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subassembly 10 also optionally includes sheath 44 and implant assembly tool 20. The first
material 42 may be provided as part of a subassembly 10 which is described in greater detail
below. As shown in Fig. 14, the assembly 100 preferably includes a second subassembly 10.
[0076] The segment 42 optionally has a tensioning filament or suture 33. Tensioning
filaments are generally disclosed in U.S. Published Pat. Application No US-2002-0107430
Al. The particular tensioning suture 33 may be constructed from a permanent or absorbable
material and is described in greater detail below.
[0077] The present invention also includes an integrator for associating a second type of
material (e.g. a biomaterial) with the attachment ends 15 of first and second segments of
material 42 so that the biomaterial may be placed underneath the patient's urethra.
[0078] In Figures 4 and 5, the integrator includes Y-shaped portion having leg portions 43
and 45 at the attachment end of segment 42. The leg portions 43 and 45 may be constructed
in any suitable manner, such as creating a seam 35. The seam 35 may be created in any
suitable fashion such as by suturing a piece of biocompatible material suitable for forming a
leg 43 or 45 to the rest of the component 42, welding such a piece or adhering such a piece.
The length of the legs 43 and 45 is preferably sufficient to afford convenient attachment to
biomaterial (e.g. 50 Fig. 22). For example, the length may be between 0.25 and 1 inch,
preferably about 0.5 inches. The width and thickness of the leg portions 43 and 45 is
preferably similar to those of the rest of the component 42.
[0079] In the embodiment shown in Fig.'s 4 and 5, the surgeon may join the biomaterial
(e.g. 50 in Fig. 22) to the segment 42 by suturing them together at the Y-shaped portion.
Alternatively, the integrator may comprises strengtheners such as silicone integrated into
segment 42 and/or suture anchors or pledgets for the biomaterial. In another embodiment, a
segment of the sling need not include a Y-shaped portion. Instead, ends of dissimilar sling
materials may be brought into an abutting relationship and a mechanical fastener (e.g. a staple
or the article disclosed in Published U.S. Pat. Application No. 2002/0082619) may be used to
join the dissimilar pieces together. In yet another embodiment, one of the legs 43 or 45 may
be of a material that is different than the rest of the component 42 and the biomaterial 50 to
perform as a bridge between material 42 and material 50.
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[0080] In one embodiment, the segments 42 are sized and shaped to extend from a position
substantially adjacent the patient's urethra to a position substantially adjacent the patient's
rectus fascia so that the first and second segments and the biomaterial can provide a U-shaped
sling extending from the patient's rectus fascia in the abdominal region, to a position below
the patient's urethra, and back to the rectus fascia on an opposite side of the patient's urethra.
[0081] In this embodiment, the sheath length of the assembly is approximately within the
range of 24 cm to 30 cm, sheath width is approximately within the range of 1.0 cm to 2 cm,
and sheath material thickness is approximately within the range of 0.127 mm to 0.203 mm,
respectively. The associated sling mesh 42 has a length, width and thickness approximately
within the range of 22 cm to 24 cm; 1.0 cm to 2 cm; and 0.508 mm to 0.711 mm,
respectively. When a sheath is utilized, it is preferably connected to the mesh (e.g. by an
ultrasonic weld or other suitable attachment method) adjacent an end of the mesh.
[0082] Alternatively, the overall dimensions of the assembly including sheath 44 and sling
42 may be selected for a transobturator type surgical procedure. The sheath and sling should
be sufficient, when combined with a biomaterial for the mid portion, to extend from a
superficial incision near the obturator fascia, to an undersurface of the urethra and then to
another incision adjacent obturator fascia that is opposite the first incision. Alternatively, the
skin incisions need not be made and the ends of the sling can rest underneath the skin. The
size of the sling can take into account the imprecision associated with the range of human
anatomy sizes. In one embodiment, the sheath length of the assembly is approximately
within the range of 18 cm to 24 cm, sheath width is approximately within the range of 1.0 cm
to 2 cm, and sheath material thickness is approximately within the range of 0.127 mm to
0.203 mm, respectively. The associated sling mesh has a length, width and thickness
approximately within the range of 15 cm to 17 cm; 1.0 cm to 2 cm; and 0.508 mm to 0.711
mm, respectively.
[0083] In yet another embodiment, the assembled sling and/or components thereof may be
designed for placement through the retropubic space of the patient without abdominal
incisions. Such procedures are disclosed in U.S. Pat. No. 6,382,214, and published U.S. Pat.
Application Nos. 2002/0161382 Al and 2002/0128670 Al.
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[0084] Referring to Fig. 's 4 and 5, the segment 42 preferably includes a tensioning filament
33 for adjusting placement of the sling within the patient. The undulations of the tensioning
filament 33 are exaggerated to show that it alternates between a first and a second major
surface of the segment 42. However, filament 33 is preferably taught. The tensioning
filaments 33 are preferably fixed at each end (e.g. 33') to the sling material (e.g. a
polypropylene mesh) by welding (e.g. ultrasonic), knotting, anchoring, adhering (e.g. with
and adhesive) or the like. They may comprise absorbable or non-absorbable sutures.
[0085] Referring to Figure 22, the tensioning filament 33 is preferably attached to the
synthetic material 42 at a location 33' substantially adjacent, yet spaced from legs 43 and 45
of the Y-shaped portions.
[0086] Referring to Fig.'s 1, 3 and 5, the segments 42 optionally include a removable
loosening loop 47 operatively associated with tensioning filament 33. The removable
loosening loop 47 is adapted to be cut (e.g. with cutting instrument 57, see Fig. 23) and
removed once the implant is properly tensioned.
[0087] The assembly may optionally include a convenient tab 49 associated with the
loosening loop. The tab 49 may be constructed from a biocompatible material such as
silicone. The tab 49 may be sized and shaped to receive a hemostat clamped thereto for the
convenience of the surgeon.
[0088] Referring to Fig. 13, the loosening loop 47 preferably includes a pair of knots 76 and
78. The knots 76 and 78 are provided so that when the loosening loop 47 is cut (e.g. see Fig.
23), the loosening loop 47 may be removed from the synthetic segment 42 without a knot 76
or 78 and/or tab 49 passing through the segment 42. Preferably, the loosening loop 47 is
looped around seam 35 of the Y-shaped portion to resist damage to biomaterial 50 and/or the
attachment between the biomaterial 50 and the synthetic material 42 during adjustment of the
placement of the sling within the patient, and or the attachment 33' of tensioning filament 33.
As an example not intended to be limiting, knot 76 may comprise single throw overhand
knots and knot 78 may comprise double throw overhand knots.
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[0089] The subassemblies 10 may optionally includes sheath 44, a dilator 54 and an implant
assembly tool 20 depending upon a variety of factors such as the specific needle used to
insert the sling, the specific sling material(s), the presence or absence of concomitant
procedures, the specific sling procedure contemplated, the configuration of the sling
components (e.g. whether they include a Y-shaped end) and the specific integrator used.
Figures 1 through 3 show a novel implant assembly tool 20 for association with the synthetic
material 42 for holding the synthetic material 42 while a different implant material is attached
to the integration end 15.
[0090] Assembly 100 may include a dilator 54 (Fig. 2) for use in a surgical sling procedure.
The dilator is optional but present in some preferred embodiments. The dilator 54 comprises
surfaces for associating the dilator with a needle (e.g. end 58 of needle 16).
[0091] The kit shown in Figure 14 includes two dilators 54. The dilators 54 atraumatically
create and/or expand the passageway through the tissues for sling assembly delivery. The tip
or leading end of the dilator 54 is preferably blunt, as, in preferred embodiments, the leading
tip of the dilator 54 will pass through tissue that has already been pierced by a needle 16. The
dilator 54 may be made from a variety of biocompatible and sterilizable materials including,
without limitation, acetal, polycarbonate, polypropylene, Delrin@, Acrylonitrile-Butadiene
Styrene (ABS), polyethylene, nylon and any combination of biocompatible materials.
[0092] The dilator 54 preferably includes means for associating with a surgical needle 16. In
a preferred embodiment, the association means affords a permanent affixation between the
dilator 54 and the needle 60. By "permanent affixation", it is meant that it would be very
difficult to manually separate the dilator from the needle after they have become permanently
affixed. After implantation of the sling, to separate the sling 42 from the dilator 54/needle
61, the surgeon cuts an end of the sling as described more fully below. The association means
preferably affords quick and convenient attachment of the dilator 54 to the needle 16 to avoid
wasting time in the midst of a surgical procedure. The attachment should also be secure to
avoid separation of the needle 16 and dilator 54 while the combination is passed through
tissue.
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[0093] Details concerning various dilators are described in published U.S. Pat. Application
Nos. 2002-0147382-Al, US-2002-0107430-Al and US-2002-0151762-A1, and U.S. Patent
Application No. 10/306,179 filed November 27, 2002.
[0094] The assembly tool 20 comprises holders for retaining the first and second
biocompatible materials in a substantially flat condition while the first 42 and second 50
biocompatible materials are attached, and a passageway 5 (Fig. 12) for passage of a joiner for
attaching the first material 42 to the second material 59 . The joiner may comprise a
needle/suture combination 99 chosen by the surgeon or it may comprise another joining
element such as a staple, grommet, screw, mechanical fastener, biocompatible adhesive,
pledget, or anchor.
[0095] The holders preferably comprise a pair of jaws 60. The first biocompatible material
42 preferably comprises a Y-shaped structure described above. In this embodiment, each jaw
60 is associated with a leg portion 43 or 45 of the Y-shaped structure (Fig. 12). The jaws 60
are movable between an open position (Fig. 12) with the leg portions spaced apart to receive
the second biocompatible material therebetween, and a closed position (e.g. Fig's. 17 and 18)
with the leg portions 43 and 45 spaced closer together than in the open position.
[0096] Seam 35 has axis A (Fig. 4) that is perpendicular to the longitudinal axis A' of the
sling. The jaws 60 are mounted to pivot about an axis J (Fig. 7) that is substantially parallel
or colinear with the axis A of the seam 35 so that ends 15 of the leg portions 43 and 45
remain substantially parallel during movement between the open and closed positions. This
contributes to a desired non-wrinkled joining of components 42 and 50.
[0097] The passageway 5 of the assembly tool 20 preferably comprises an open ended
channel formed by tines 26 and 28. The channel is sized and shaped to afford passage of a
suture and needle combination 99. The channel is preferably sufficiently large to afford a
wide variety of suture and needle combinations. For example, the channel can have a width
of more than about 0.1 inches and less than about 0.7 inches, more preferably about 0.15
inches, and a length of more than about 0.2 and less than about 1.5 inches, more preferably
about 0.65 inches. Alternatively, the passageway may comprise a hole or other void such as
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those shown and described in U.S. Provisional Application Serial No. 60/405,139, filed
August 22, 2002.
[0098] Referring to Fig. 12, the jaws 60 are preferably associated with the legs 43 and 45 of
the synthetic material 42 by a suture 17, 17A that connects a tine 28 to a leg portion 43 or 45.
This may preferably be accomplished with a through hole 9 in tine 28.
[0099] Alternatively, the implant assembly tool 20 may be associated with the synthetic
material by interaction between a structured surface on the inner surface of jaws 60 and the
synthetic material 43 or 45. For example, the structured surface may comprise hooks for a
hook and loop type association between the implant assembly tool and the synthetic material.
Many different hook and loop type fasteners are believed suitable for use in the present
invention, such as the fasteners described in U.S. Pat. Nos. 3,359,980 to Rosenblatt,
3,694,867 to Stumpf, 3,913,183 to Brumlik, 4,609,581 to Ott, 4,739,635 to Conley et al.,
4,761,318 to Ott et al. and 4,770,917 to Tochacek et al. It is also believed that the fasteners
described in U.S. Pat. Nos. 3,192,589 to Pearson, 3,353,663 to Kayser et al., 3,408,705 to
Kayser et al., 4,959,265 to Wood et al., 5,077,870 to Melbye et al., and 5,196,266 to Lu et al.,
and EPO published application no. 382 420 to Lu et al. may also be used in accordance with
the present invention. The particular structured surface chosen should be sufficiently blunt to
avoid damaging surrounding tissue. It should also be sized and shaped to resist harboring
microorganisms.
As seen in Fig.'s 7, 9 and 10, tine 28 of each jaw 60 includes a cutting slot 7
adapted to receive a blade 71 (Fig. 21) to guide the blade 71 as it cuts the suture 17 that
associates the tine 28 with a leg portion 43 or 45 to separate the implant assembly tool 20
from the synthetic material 42 once the synthetic material 42 is attached to the biomaterial 50.
[00100]

Indicia 69 is preferably provided to assist the surgeon in visualizing the slot 7. For example,
if the material of the tool is a substantially light color, the indicia 69 may be dark. Preferably,
the suture that associates the tine with a leg portion includes a pair of knots and/or loops 17
and 17A so that when the suture 17 is cut, the suture remains with the implant assembly tool
20 by virtue of loop or knot 17A. This helps ensure that a portion of suture 17 or 17A is not
inadvertently left with the material 42.
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[00101] As seen in Fig. 7, the jaws 60 include indicia 63 for indicating preferred location
of suture passage for attaching the synthetic material 42 to the biomaterial 50. The indicia 63
may comprise bar defining an imaginary area B for preferred passage of the needle/ suture
combination 99. The indicia 63 may also cooperate with indicia 69 to assist the surgeon in
visualizing channel 5.
The jaws 60 preferably include manually engageable portions 29 (Fig. 7) for
grasping the assembly tool 20 while the suture and needle combination 99 (See Fig.'s 18-20)
is passed through the channel 5. This can contribute to the aseptic nature of the composite
sling assembly as the surgeon need not touch either biomaterial 50 or either leg 43 or 45.
[00102]

[00103] Referring to Fig. 8, assembly tool 20 also preferably includes biasing means (e.g.
a coil spring 2) for biasing the jaws toward the closed position, and opening flanges 22 for
pressing on to move the jaws 60 from the closed toward the open position against the bias of
the spring 2. Alternative, embodiments of the biasing means are within the scope of the
present invention, such as leaf springs, integral springs and the like.
The implant assembly tool 20 includes handle portions 22 and 24 with structure
e.g. raised ribs 23 for enhancing manual grasping of the implant assembly tool 20. Jaws 60
may also include similar structures 25 on surface 29 to assist in holding the tool 20 during
suturing of the materials 42 and 50.
[00104]

A variety of different materials may be used to construct assembly tool. Suitable
materials are biocompatible and include metals and plastics. Examples of metals include
titanium and stainless steels. Suitable polymerics include nylons (e.g. 30% glass filled
Nylon), polyethylene, polypropylene and Teflon (e.g. polytetrafluoroethylene), and
[00105]

combinations thereof.
A surgical kit 100 according to the present invention may optionally include
additional accessories. For example, a surgical drape specifically designed for urological
procedures such as a sling procedure may be included in a kit of the present invention. Such
a drape is disclosed in published U.S. Pat. Appl. No. 2002-078964-Al. Alternatively, an
[00106]
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article for objectively setting tension of the sling, such as one of the articles described in PCT
Publication No. PCT WO/02 / 28315-Al may be included in the kit.
[00107] The kits 100 according to the present invention optionally include at least two
needles. In various embodiments of the present invention, the needles may comprise the
needles disclosed in published U.S. Pat. Application No. 2003/0065246-Al, and/or the
needles described in published U.S. Pat. Application Nos. 2002-0151762-Al; 2002-0147382
Al; 2002-0107430-Al, US-2002-0099258-Al and US-2002-0099259-Al; and U.S.
Provisional Application Serial Nos. 60/263,472, filed January 23, 2001; 60/269,829, filed
February 20, 2001; 60/281,350, filed April 4, 2001; 60/295,068, filed June 1, 2001;
60/306,915, filed July 20, 2001, and U.S. Provisional Patent Application No. 60/332,330,
filed November 20, 2001. In an embodiment that is particularly suitable for a transobturator
surgical procedure, the needles comprise needles as described in U.S. Patent Application No.
10/306,179 filed November 27, 2002.
In some instances the needles may be substantially identical, in other instances,
they may be different. Two or more needles reduce the need to reuse a non-sterile needle at a
different location with a patient, thereby eliminating cross contamination issues. Additional
needles, handles, dilators and other elements may also be included for surgical convenience,
for avoidance of contamination from one portion of the body to another, for ease of
[00108]

manufacturing or sterilization or for surgical requirements.
A composite sling assembly may be assembled by the surgeon or provided
preassembled using the teachings or components of published U.S. Pat. Application Nos.
2002-0147382-Al or 2002-0082619-Al. The individual elements of the kits of the present
[00109]

invention may be packaged together as shown in Fig. 14, separately or in subassemblies
depending on a variety of factors such as shelf life and sterilization requirements. They may
be assembled at the manufacturing location or at the healthcare location. Any suitable
sterilization procedure may be utilized to sterilize the contents of a kit. Suitable sterilization
techniques include, but are not limited to steam, ethylene oxide, electron beam, vapor (e.g.
hydrogen peroxide or peracetic acid), gamma or plasma procedures. For example, the .
needles 16 may be reusable or single use devices. Figure 14 illustrates an embodiment with a
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composite sling assembly may be assembled by the surgeon or provided preassembled using
the teachings or components of published U.S. Pat. Application Nos. 2002-0147382-A1 or
2002-0082619-Al. The individual elements of the kits of the present invention may be
packaged together as shown in Fig. 14, separately or in subassemblies depending on a variety
of factors such as shelf life and sterilization requirements. They may be assembled at the
manufacturing location or at the healthcare location. Any suitable sterilization procedure
may be utilized to sterilize the contents of a kit. Suitable sterilization techniques include, but
are not limited to steam, ethylene oxide, electron beam, vapor (e.g. hydrogen peroxide or
peracetic acid), gamma or plasma procedures. For example, the needles 16 may be reusable
or single use devices. Figure 14 illustrates an embodiment with two needles 16 and two
subassemblies 10 (e.g. see Fig. 1) with typical packaging such as a tray T, inserts I and covers
C. These components may have relatively similar shelf lives (as opposed to some
biomaterials) and are thus preferably packaged together. A biomaterial (e.g. cadaveric fascia)
50 for forming a mid-portion of a sling would preferably be packaged separately as it is
likely to have a substantially different shelf life.
The above-described surgical instruments may be disposable or reusable.
Optionally, portions of the surgical instrument may be reusable (sterilizable) and other
[00110]

components may be disposable.
[00111]

Examples of Surgical Procedures

Several methods are contemplated herein. Although the methods of use as
disclosed herein generally relate to female incontinence conditions and
treatments/procedures, male incontinence conditions and treatments/procedures are also
included within the scope of the present invention. The present invention may also be
[00112]

utilized to correct other pelvic floor defects concomitantly or as a dedicated article or
procedure. Examples of particular applications include, but are not limited to vault prolapse
repair, paravaginal defect repairs, and repairs of cystoceles, rectoceles, and enteroceles.
Further, the term "urethra," with respect to sling positioning, is used for brevity and reader
convenience.
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[00113] The present invention is particularly suitable for placing a sling in a
therapeutically effective position. The method may be utilized to support a variety of
structures at different anatomical locations. Variations of these methods may occur due to
individual surgeon's techniques or a patient's particular anatomy.
Referring to figures 15 through 23, there is shown a method for assembling a
composite sling for use in a sling procedure similar to that provided in the instructions for use
in the SPARC Sling System, available from American Medical Systems of Minnetonka,
Minnesota. However, it is noted that the present invention may be utilized in alternative
surgical approaches and anchoring methods such as those described in the instructions for use
[00114]

for the TVT procedure, the In-Fast Ultra surgical procedure available from American
Medical Systems of Minnetonka, Minnesota, and the procedures described in U.S. Pat. Nos.
5,899,909; 6,406,480, published U.S. Pat. Application Nos. 2002/0188169 Al and
2002/0022841 Al, and U.S. Patent Application Nos. 10/106,086, filed March 25, 2002, and
10/306,179 filed November 27, 2002.
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For a transobturator procedure, the present invention may comprise a surgical
[00115]
method for treating incontinence, comprising the steps of: (1) providing a first sling segment
comprising a synthetic material having a distal end and an attachment end; and a second
sling segment comprising a synthetic material having a distal end and an attachment end; (2)
integrating a biomaterial with the attachment ends of the first and second segments so that the
biomaterial may be placed underneath the patient's urethra, and (3) then implanting the first
and second segments and the integrated biomaterial so that they provide a sling extending
from a position substantially adjacent the patient's obturator foramen in the pelvic region, to
a position below the patient's urethra, and then to the patient's obturator foramen on an
opposite side of the patient's urethra.
[00116] Returning to Figures 15 through 23, the present invention will be described with
reference to a surgical procedures that initially introduces needles through the abdominal wall
and then passes them out a vaginal incision. These figures show subassemblies 10 of Figures
1 through 3 being used to construct a composite sling.
The surgeon selects and prepares (if required) the desired graft or biologic
[00117]
material 50. For example, the graft material may comprise InteXen, InteDerm or InteLata
graft materials available from American Medical Systems, of Minnetonka, Minnesota. Some
graft materials may be folded to increase attachment strength to the Y- shaped portion of the
mesh. Some examples may be found in the table below:

[0100] Type

Attachment
Recommendation

InteXen

No Fold

InteDerm

No Fold

InteLata

Folded Ends

Autologus

Folded Ends
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Referring to Fig. 15, handles 22 and 24 are squeezed to open the tool 20. In Fig.

16, the surgeon's choice of graft material is aseptically inserted into the Y-mesh, preferably
using printed marks 63 (Fig. 7) on the tool 20 as guides to center the graft. In Fig. 17, the
surgeon releases handles 22 and 24 to close the tool 20 to secure the graft material between
the legs 43 and 45 of the Y-shaped portion.
[00119]

Using the surgeon's choice of suture/needle combination, a suture is passed up

using a suture/needle combination 99. A clamp 61 (e.g. a hemostat) may contribute to the
aseptic nature of the suture passage (Figure 18). Figure 19 shows the needle 99 prior to being
grasped by the clamp 61. The suture mark 63 may be used as a guide for passage of the
suture. Preferably, the sutures are passed in the area defined by imaginary box B shown in
Fig. 7. The sutures are preferably passed so that the attachment knots are on an optional
printed side of the sheath 44 in order, for example, to control the final orientation of the knots
relative to the urethra. The suture is then passed down using the opposite suturing mark (see
63) as a guide.
[00120]

Referring to Fig.'s 20 and 20A, the passed suture 99 is then secured using a knot

64 of the surgeon's choice (e.g. a surgeon's knot). Suitable knots for use in this and other
embodiments of the present invention are described in the ETHICON Knot Tying Manual (D
1999-2000), available from ETHICON, of NJ. Additional knots and/or throws may be
accomplished if desired or needed. For example, when using InteLata from American
Medical Systems (Human Fascia Lata), two suture throws may be preferred.
[00121]

Referring to Fig. 21, a blade 71 (e.g. knife, scalpel or scissors) is then utilized to

cut assembly tool sutures 17 by passing the blade 71 down groove 7 in each jaw 60 of the
tool 20. A suture is cut on each side of the mesh 42. Preferably, the direction of cutting is
away from the surgeon. Optional printing 69 helps indicate the location of the groove 7. The
implant assembly tool 20 may then be removed from the assembled implant 42/50. Notably,
the tool sutures 17 remain with the assembly tool 20 due to the second knot 17A (see Fig.
12).
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[00122] Next, the steps are repeated on the opposite side of the biologic material 50 using
another subassembly 10.
Initially, the patient is placed under local, spinal or general anesthesia. A catheter
(e.g. Foley) may be inserted through the urethra. Two small transverse suprapubic abdominal
stab incisions may be made near the back of the pubic bone (e.g. each about 1 cm from the
midline, or alternatively, one large incision may be made) to allow for needle entry. A small
[00123]

incision (e.g. a transverse incision) is made in the anterior vaginal wall followed by a
transurethral dissection. For example, a 1.5 cm vertical incision on the anterior vaginal wall
starting approximately 1.0 cm from the urethral meatus may be performed. Two small
paraurethral dissections may be made to allow the surgeon finger to meet blunt distal end 58
of needle 16. The amount of dissection may vary according to surgeon preference.
Needles 16 may be inserted by initially passing distal ends 58 through abdominal
incisions and then through a vaginal incision. The dilators 54 may then be connected to the
distal end 58 of the needle emerging from the vaginal incision.
[00124]

If printing on the sheath 44 is utilized, the printed side of the sheath is placed
away from the urethra, facing the surgeon. One dilator 54 is attached to each of the needles
on the ends 58. The surgeon then inspects the assembly to ensure that the sling is
substantially flat (not canoe shaped or twisted prior to attaching the second dilator 54 to the
[00125]

second needle 16).
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[00126] Once the needles 16 are securely attached to the dilators 54, the needles 16 are
pulled up through the suprapubic (abdominal) incision(s).
[00127] When positioning the sling into place; the surgeon ensures that the biologic
material of choice is generally flat under the urethra, which may facilitate healing in the
immediate postoperative period. This may be accomplished by the method preferred by the
physician; such as trimming, providing lateral dissection to allow the material to lay flat
against the urethra, or suturing the biologic of choice on either side of the urethra (e.g. at four
points).
[00128] Each end of the sling mesh projecting from the abdominal incision(s) may be
secured with a hemostat or a clamp. The sling mesh may be cut approximately 3 cm away
from the dilating connectors 54, assuring that the surgeon has cut below the optional
markings at each end of the sheath 44.
[00129] The sling is preferably positioned under the midurethra without tension.
Preferably the biological material 50 is centered under the urethra keeping suture knots away
from the urethra prior to removing the sheaths 44.
After desired placement is achieved, the surgeon removes the sheath 44 from the
sling mesh 42 by pulling up from both sides, preferably one side at a time. To avoid over
tightening the sling while removing the sheath 44, a surgeon may keep a forceps or other
instrument between the graft material 50 and urethra during removal.
[00130]

The tensioning suture 33 in the sling mesh may be used for further tensioning
adjustment once the sheath 44 is removed. The tensioning suture 33 allows for adjustment of
the sling mesh in the immediate post-operative period.
[00131]

[00132] To tighten the sling, the surgeon may place a device such as a clamp, across the
mesh 42, suprapubically. Preferably, the surgeon ensures that both the tensioning suture 33
and the complete width of the sling mesh 42 are captured within the clamp. The sling mesh
may then be rolled around the clamp to improve the grip. The surgeon pulls up to tighten the
sling mesh as desired. If needed, this can be repeated on the contralateral side.
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[00133] Referring to Fig. 23, to loosen the composite implant, the surgeon may use a
hemostat or a clamp 49 to pull from one or more of the hanging loosening loops 47 (only one
is shown in Fig. 23). The clamp 49 is used to pull down and loosen the composite sling as
desired. The loosening loops 47 are then cut (e.g. with scissors 57) and tab 49 may be pulled
on to release loop 47. Because the loop 47 includes two knots 76, 78 (Fig. 13), the loop 47
may be released without passing a knot through the mesh 42.
[00134] The precise, final location of the composite sling will depend on a variety of
factors including the particular surgical procedure(s) performed, and any preconditions of the
patient such as scar tissue or previous surgeries. For example, it may be preferred to place
the portion 50 of the sling in close proximity to, but not in contact with, a mid portion of the
urethra to treat incontinence. Alternatively, the sling may be placed near the bladder neck.
[00135] When the surgeon is satisfied with the final placement, the distal ends of the sling
mesh 42 are again trimmed to size at the suprapubic incisions, and the suprapubic and vaginal
incisions are closed. At the surgeon's discretion, a Foley catheter or suprapubic tube can be
utilized until the patient is able to void.
Although the invention has been described in terms of particular embodiments
and applications, one of ordinary skill in the art, in light of this teaching, can generate
additional embodiments and modifications without departing from the spirit of or exceeding
the scope of the claimed invention. Accordingly, it is to be understood that the drawings and
[00136]

descriptions herein are proffered by way of example to facilitate comprehension of the
invention and should not be construed to limit the scope thereof.
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The claims defining the invention are as follows:

1.

A surgical kit for use in assembling an implant for treating incontinence,

the kit comprising:
an elongate biocompatible synthetic material suitable for forming a first portion

5

of the implant, the first portion having a distal end and an integration end, and
an implant assembly tool for substantially direct association with the synthetic
material for holding the synthetic material while a different biocompatible implant

10

material is attached to the integration end,
wherein the integration end of the synthetic material comprises a Y-shaped
structure having a pair of leg portions and a seam, and
the implant assembly tool comprises first and second implant association jaws,
each jaw associated with a leg portion, the jaws being movable between an open position
with the leg portions spaced apart to receive a different implant material therebetween,

is

and a closed position with the leg portions spaced closer together than in the open
position.
2.

A kit according to claim 1 wherein the synthetic material includes first

and second major surfaces, and
the jaws include a suture passageway for affording passage of a suture through

20

the leg portions from one major surface of the synthetic material to the other major
surface.
3.
25

A kit according to claim 2 wherein each jaw comprises a pair of tines

having first and second ends, and the suture passageway comprises a channel between the
tines that is open at one end of the tines.
4.

A kit according to claim 3 wherein the implant assembly tool is

associated with the synthetic material by a suture that connects a tine to a leg portion.
30

5.

A kit according to claim 4 wherein a tine of each jaw includes a cutting

slot adapted to receive a blade to guide the blade as it cuts the suture that associates the
tine with a leg portion to separate the implant assembly tool from the synthetic material
once the synthetic material is attached to the different implant material.
35
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6.

A kit according to claim 5 wherein the suture that associates the tine

with a leg portion includes a pair of knots so that when the suture is cut to release implant
assembly tool from the leg portion, the suture remains with the implant assembly tool.
7.

5

A kit according to claim 6 wherein a tine of each jaw includes a hole for

passage of the suture that associates the synthetic material with the implant assembly tool.
8.

A kit according to claim 1 wherein the jaws include indicia for

indicating preferred location of a suture for attaching the synthetic material to the
1o

different implant material.
9.

A kit according to claim 1 wherein the implant assembly tool includes

handle portions with structure for enhancing manual grasping of the implant assembly
tool.
15

10.

A kit according to claim 1 wherein the synthetic material is a non

absorbable material.
11.
20

A kit according to claim 10 wherein the different implant material is an

absorbable synthetic mesh.
12.

A kit according to claim 1 wherein the different implant material is a

biological material.

25

13.

A kit according to claim 1 further including a non-synthetic biomaterial

for the different implant material.
14.

A surgical kit for use in assembling an implant for treating incontinence,
the kit comprising:
30

an elongate biocompatible synthetic material suitable for forming a first portion
of the implant, the first portion having a distal end and an integration end, and
an implant assembly tool for substantially direct association with the synthetic
material for holding the synthetic material while a different biocompatible implant
material is attached to the integration end, wherein the implant assembly tool comprises a

35

pair of jaws and a structured surface, and the implant assembly tool is connected to the
synthetic material by interaction between the structured surface and the synthetic

32
material, wherein the structured surface comprises hooks for a hook and loop type
association between the implant assembly tool and the synthetic material.
15.
5

A kit according to claim 14 wherein the implant assembly tool includes

handle portions with structure foe enhancing manual grasping of the implant assembly
tool.
16.

A kit according to claim 10 wherein the synthetic material is a non

absorbable material.
10

17.

A surgical kit for use in assembling an implant for treating incontinence,

said kit being substantially as hereinbefore described with reference to any one
embodiment of the kit as that embodiment is generally depicted in the accompanying
drawings.
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